Supplementary Information
Primary culture of fibroblasts
For primary culture of fibroblasts, the lungs harvested from Gdeg transgenic mice were cut into small pieces and placed in Dulbecco's modified Eagle's medium (DMEM;
Invitrogen, Carlsbad, CA). Migrated fibroblasts were further cultured in DMEM supplemented with 10% fetal bovine serum (Sigma-Aldrich, St. Louis, MO) and penicillin/streptomycin (Sigma-Aldrich) as antibiotics. To confirm stable gene transfection, primary cultured fibroblasts were exposed to the proteasome inhibitor MG132 (Calbiochem, San Diego, CA) for 24 hours at a concentration of 10μM or bortezomib (AdooQ Bio Science, Irvine, CA) for 9 hours at a concentration of 100nM.
Laser capture microdissection (LCM)
Formalin-fixed paraffin-embedded (FFPE) samples were sectioned at 10 µm and mounted on MembraneSlide 1.0 PEN (Carl Zeiss, Jena, Germany). FFPE sections were deparaffinized by a series of xylene and ethanol, and then stained with toluidine blue.
Once air-dried, the regions of islet, acinar and PanIN cells were laser microdissected with a PALMRMicroBeam laser system (Carl Zeiss).
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Fluorescence activated cell sorting (FACS)
Isolation of pancreatic cells of the Gdeg mice was performed as previously described
Briefly, after sacrificing the Gdeg mice, pancreatic tissues were minced with scissors, and exposed to Collagenase P (Roche) for 15 minutes at 37 °C. Isolated pancreatic cells were washed in Hank's balanced salt solution containing fetal bovine serum, filtered through nylon mesh (BD Falcon), and then sorted using FACS Aria II (BD Biosciences).
RT-PCR analysis
Total RNA was extracted by using a NucleoSpin® totalRNA FFPE XS (TAKARA BIO INC., Shiga, Japan) according to the manufacturer's instructions. cDNA was synthesized using random hexamers as primers and a SuperScript III Reverse 1950-1958 (2013) . 
